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Abstract: The precursor alloy with atomic fraction is Niy—, Fe,Mn; (x =0, 10, 20) by means of
vacuum melting and solid solution, using the method of dealloying to nanoporous Ni and Ni-Fe alloy,
with XRD, SEM phase compositions and microstructure were analyzed. The electrocatalytic
performance for hydrogen evolution reaction was investigated by linear sweep voltammetry (LSV),
electrochemical impedance spectroscopy (IMP), square wave potential technique (SWPT) and chrono
potentiometry (CP). The results show that the nanoporous Ni-Fe alloy with lamellar structure is
obtained by adding Fe, which improves the surface area of nanoporous Ni, and synergistic effect
between Fe and Ni is produced, which can effectively improve the electrocatalytic activity of hydrogen
evolution of the alloy. When the atom fraction of Fe is 10% , the surface area of nanoporous Ni-Fe
alloy obtained by dealloying is the largest, and the electrocatalytic performance of hydrogen evolution
is the best, Under the current density of 0. 1A/cm”, hydrogen evolution overpotential is only 56mV,
after continuous electrolysis for 10h, the alloy exhibits the high electrocatalytic activity and good
electrochemical stability.
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Fig. 1 XRD patterns of precursor alloys
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Fig. 2 XRD partial amplification patterns of precursor alloys
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Fig. 3 XRD patterns of Ni-Fe-Mn alloys after dealloying
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Fig. 5 Cathodic polarization curves of different electrodes
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Table 1 Kinetic parameters for hydrogen evolution

reaction on different electrodes

Electrode b/V a/V io/(A s cm?)
Niso Mnygo 0.164 0. 336 8.939X10°3
Nig Feig Mny 0.188 0.317 2.060X10 2
Nijo Fezo Mnzg 0. 187 0.325 1.832X102
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Fig. 6 Nyquist plots of different electrodes
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Table 2 Component parameters of electrical equivalent

circuit for the nanoporous Ni-Fe alloy electrode

7/mV Ry/(Q+cm®)  R./(Q+cm®)  R,/(Q+cm?)
50 1.78 1. 636 0.570

100 1.79 1. 032 0.113

200 1.82 0.221 0.062
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Fig. 9 Square wave I-¢ response curves of different electrodes

SENESIRANEIIPR I o N = B RO I N 2 2
A 00 H J2 L 28 FE L IR T i S . AR A
W R B AR Ca=dQ/dE.Q Kl &k 1515 3
MY AE=10mV 2 A2l 5k oL B 0 B0HL 2 L 45 (E
Cah ZOpF/CmZ SHAKX S, =Cy/Casr=S./S, it5H1%
BN AR W ER 3, AT LA Bl o Niy, Fey, Mng, i 45 1)
oK Z AL Ni-Fe & & BB A BRI E LR, 2
Niy, Feyo Mg, il 75 1 44k 22 fL Ni-Fe 45 4 LA Y 50 %
T ALE 1. 153 4% . J& Niy My, il 75 B9 98 % £ L Ni 59 2



82 R TR

2019 4 4 A

SERTARRY 2. 404 A% AT DL B Fe A 0] LIAE— 2 2
JE b3 AR R AR A A T AT SR AR P v

£3 TREBRHERASH

Table 3 Surface parameters of different electrodes
Electrode Ca/(pF » cm™2) S./em? r
Niso Mnzg 0. 4369 21845 21845
Niyo Fejo Mnzg 1. 0505 52525 52525
Nijo Fezo Mnzg 0.9111 45555 45555
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